Purpose: To determine if the cost was the main barrier to undergo cataract surgery in Paraguay. Methods: We conducted a cohort study with patients screened in the 2011 Rapid Assessment of Avoidable Blindness (RAAB) who had reported that the cost was the main barrier to undergo cataract surgery in Paraguay. All patients with operable cataract from the RAAB study and with registered telephone numbers were interviewed by telephone and were offered free surgery services. The patients who did not come for surgery were re-interviewed by telephone to analyze the reasons for not undergoing the operation. Results: Out of 122 patients identified in the RAAB study with barriers for cataract surgery, 69 (56.6%) reported that the surgical fee was the main barrier; 52 (75.4%) of them had their telephone numbers registered. Thirty-six (69.2%) patients did not reside in the metropolitan area of Asunción. Six patients (12%), all from Asunción, agreed to undergo free surgery. Forty-six patients did not agree the free surgery mainly due to the costs associated with their transportation (n=31, 67%) and the travel costs of their companion (n=6, 13%). Conclusion: Surgery fee alone was not the major contributing factor for not undergoing cataract surgery. Place of residence and other indirect out-of-pocket expenses, such as transportation and companion-related costs appear to be more relevant. While further investigation is needed to assess if reducing the cost of transport will improve the uptake, the findings in this study suggest that a surgical package with all costs should be offered to patients of cataract surgical programs to increase cataract surgical coverage in Paraguay.
INTRODUCTION
The World Health Organization (WHO) recently estimated that over 280 million of the global population is visually impaired and 39 million of them are blind. Eighty-two percent of the blind and 65% of the visually impaired are aged 50 and above (1) . In Americas, approximately 3.2 million people are blind and 26.6 million people are visually impaired (2) . Cataract is responsible for 33% of the visual impairment worldwide and is the single most important cause of blindness affecting 51% of the global population. Surveys in Latin America and the Caribbean show that cataract is the leading cause of blindness and visual impairment, with 47%-87% of individuals bilaterally blinded (3, 4) . The cataract surgical rate (CSR), the number of cataract operations performed per year per million population, though is often associated with the socio-economic development of the country, this is not always true, especially in countries such as India and China (5) (6) (7) . Across Latin America, the CSR ranges from approximately 900-6,000, with an average of 2,672 (8) . Despite significant developments in the region, unless the regional CSR increases considerably, the VISION 2020 goal of eliminating avoidable vision loss by cataract will not be met. In developed countries in the region,the visual impairment due to cataract is not a major issue; however, for developing countries in the region increasing CSRs remains a challenge due to several factors such as affordability, place of residence, and difficult-to-reach communities with poor access to information and services (5) . Surgical fees are often reported as barrier to undergo cataract surgery (9) . However, some studies have suggested that fear of surgery and a low perceived need for better sight contribute more significantly. Even when free surgical services are offered, there can be a lack of demand and low utilization (9) (10) (11) . In 2011, a Rapid Assessment of Avoidable Blindness (RAAB) survey was conducted in Paraguay to follow up the RAACS (Rapid Assessment of Cataract Surgical Services) survey conducted in 2000. The RAAB survey showed that cataract was the main cause of blindness (43.8%) and severe visual impairment (40.5%). The results of the study indicated an impressive reduction in the prevalence of blindness from 3.0% to 1.1% among the people of age 50 years and above; cataract surgical coverage (at<6/60) increased from 36% to 78% and good quality outcomes of cataract surgeries increased from 64% to 90% (12, 13) . These results suggest that cataract is now better managed in Paraguay.
We sought to determine if the fee is the main barrier to undertake cataract surgery in Paraguay.
METHODS
In October and November, 2011, a Rapid Assessment of Avoidable Blindness (RAAB) national survey was undertaken in Paraguay (12) . The RAAB study was conducted by five third year ophthalmology residents, supervised by a senior ophthalmologist. All patients identified in the RAAB with a visual acuity (VA) <6/18 attributed to cataract in one or both eyes and judged to have an operable cataract. The pa tients, who reported that surgical fee was the main barrier to undergo cataract surgery, were selected for the study. Patients with incomplete forms, (n=13) and those who refused to respond to the questionnaire (n=4) were excluded from the study.
All patients were contacted by phone by a trained social worker. The questionnaire was designed to investigate if the fee for cataract surgery was a barrier to undergo the surgery. Questions were asked to reconfirm demographic data, the indication of cataract surgery, and the issues regarding fees. As part of the study protocol, the social worker then offered the patient cataract surgery free of charge. The free surgeries were to be conducted during the cataract surgical campaign in Fundación Vision's central clinic located in Asunción, Paraguay and were scheduled to take place within the next two weeks following the interview. Transportation costs to and from their residence and accommodation were not provided with the free cataract surgery.
One week after the end of the surgical campaign the patients who did not attend the free surgery were contacted and re-interviewed by telephone to establish the reasons for failure to attend. An open ended quasi-structured questionnaire was used to solicit the responses.
We first analyzed the differences between the people with and without phone numbers. We next determined the proportion of tho se who took advantage of the free surgery service (and factors associated with acceptance). Finally, we assessed the reasons to opt out of the free surgery service. Comparisons were made based on sex, age, province, and pre-operative VA. Data were entered in an Excel 6.0 spreadsheet and subsequently analyzed by SPSS 11.5 (Chicago, IL) for Windows. Descriptive statistics for socio-demographic characteristics and causes of nonattendance to cataract surgery nominal variables were expressed as percentage.
The study was approved by the Investigation and the Medical Ethics Committee of Fundación Vision, and was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki. All patients signed a consent form prior to their inclusion in the RAAB.
RESULTS
From the RAAB survey, among the 2,862 persons studied, 54 people had a bilateral cataract surgery and 75 people had undergone unilateral cataract surgery. For this study, 122 people had operable cataract with presenting vision of <6/18 in one or both eyes and qualified the study parameters. The study population included 4 people who underwent a cataract surgery in one eye and visually impairing cataract in the other eye. Among the 122 people, 69 (56.6%) reported that the fee for surgery was the main barrier to undergo cataract surgery. Other reasons included, fear (n=22), lack of desire to have surgery (n=9), difficulty accessing surgical facilities (n=7), and other reasons (n=15). Of the 69 people, 52 (75.4%) had a valid registered telephone number. Of these, 37 (63.45) had unilateral cataract with normal vision or vision loss due to other conditions such as refractive error in the other eye. People with registered phone numbers were slightly younger than those without phone numbers (Table 1) .
After the phone interviews surgical campaign was conducted for two weeks and offered free cataract surgery to the patients; only 6 out of the 52 people enrolled in the study (12%) attended the clinic in Asunción for surgery and all were from the metropolitan area of Asunción ( Table 2) .
The people who did not take advantage of the free cataract surgery were contacted by telephone after one week after the surgical campaign. While 31 people (67%) had reported that the cost of transportation was the reason for not coming for the surgery, 6 people (13%) reported that the cost of transportation of their companion was the reason. Nine people (20%) mentioned other causes such as difficulty traveling, other medical conditions, or poor weather conditions. Although the numbers are small, uptake was highest among those who underwent a previous cataract surgery (50% uptake), followed by those who had bilateral cataracts, (3/19) and finally those with unilateral cataract (1/28 
DISCUSSION
In most cases one can infer that free surgery would provide increase access to patients who would not otherwise consider it; however, there are always other complex factors involved in the decision to undergo cataract surgery (14, 15) . Lack of awareness, poor quality service, cost of surgery and cultural beliefs, distance to service, lack of escort, and fear are some of major barriers between cataract patients and service providers resulting in a low uptake in the presence of adequate service availability (15, 16) . There were slightly more women in our study compared to men; however, this reflects the underlying prevalence of cataract in the population. The average age of people accepting the surgery was slightly younger than those not accepting the surgery, consistent with studies in other settings (17) . The most important factor toward acceptance was residence; while one in three cataract patients living in Asunción accepted surgery, none of those living outside of Asunción traveled to the capital for surgery.
Some studies reported that the surgical fee is the single most important barrier to cataract surgery uptake (18, 19) . If surgical fee is above the affordable limits of the individual or family, this can be a significant barrier. However, it should be recognized that families make financial decisions regarding surgery based upon the total anticipated costs associated with the surgery. Besides the surgical fee, these costs include additional medications, transport to and from the surgical facility, food at the surgical facility, transport and accommodation expenses of the escort, and loss of income during the surgery and recovery (6, (19) (20) (21) . In our setting the offer to waive the fee for the surgery (approximately PGY1, 500,000 /US$334) (not including transportation, accommodation or medication) resulted in a low uptake (12%), only comprising those living in the same metropolitan area as the surgical facility. Further only one-third of the population living in the city accepted the surgery.
Our results are consistent with findings from Kenya, Bangladesh, and the Philippines (22) , where free cataract surgery was offered and only 30% of cases attended. In Nepal, where both transportation and free surgery were offered, the utilization rate was still below 60% (23) . Similarly, in Tanzania when surgery and transportation services were offered to those reporting the surgical fee as the primary barrier to surgery, only a small proportion had accepted (14) . In the Tanzanian setting it was recognized that reporting "too poor to pay" was a convenient response that did not actually reflect reality. While our findings are similar to the Tanzanian study, since free transport was not offered in Paraguay it cannot be claimed that offer of free transport would increase the uptake of surgery. The average cost of transportation Some studies have highlighted the link between acceptance and lack of information or awareness of the disease and its treatment (6, 22) . However, it should be noted that in our setting, all the people with cataract enrolled in the study were provided information twice: during the RAAB survey and during the phone interviews. Thus, it is unlikely that lack of information is a contributing factor in the decision to not to seek surgery.
While visual needs differ from person to person it may be surmised that people with the most reduced vision would more likely opt for surgery. Evidence in other settings suggests just the opposite. In the Tanzanian setting people with better pre-operative vision were more likely to come for surgery. The more elderly and visually disabled did not seek surgery or were not supported by the family to seek surgery (24) . None of the 14 people, 3 from the metropolitan area, with a best eye vision of <20/200 accepted surgery, similar to the Tanzanian setting. People with unilateral cataract may not seek care if only one eye is affected; however, once having had the surgery, it appears that patients are keen to have the second eye operated. Perceptions of vision needs can change with a successful operation (14, 25) . Studies have noted that patients who had undergone a cataract surgery in one eye with a good post-operative vision were more inclined to accept surgery for the second eye as compared with those with poor outcomes, highlighting the impact of postoperative visual acuity on decision making (6, 25) . There are several aspects of this study which limit interpretations of findings. Although the study was nationwide, the number of study participants was limited, making it difficult to assess factors associated with uptake. Few of our patients were blind per WHO definition from cataract. Further, while participants who did not have a telephone number did not differ significantly with regard to age, sex, and visual acuity of those with a telephone number. It is likely that those without a telephone are poorer. The two weeks of free surgery campaign time may be too short for people to adequately prepare and travel for the surgery. As noted above, we cannot infer with certainty from our findings that transport is the primary barrier to accept the surgery among this group. By offering free transport and assessing the uptake we can further understand the contribution of transport to undertake the surgery.
In Latin America there is a large gap between the target CSRs to operate on all eyes with VA<6/18 with the regional CSR being 1,425 (15, 26, 27) . Resent analysis in 2012 show that the current CSR in the Latin American region at 2,672 per million with Paraguay at 1,539 indicating that lot needs to be done to address the multiple factors influencing the uptake of cataract surgery (5, 8) . Our findings suggest that the direct fee for surgery is not the important contributing factor in cataract surgery services in Paraguay. Similar to Ethiopia, indirect costs such as transportation, accommodation for both the patient and his/her companion, and medication may play a more significant role in service uptake even if surgery fee is completely waived (28) . Future work in Paraguay may need to focus on assisting ophthalmologists to work in rural areas of the country as well as conducting more outreach in which surgeries are done in distant surgical facilities. Programmes should consider "packaging" transportation to and from the clinics, accommodation, and medicines to reduce indirect costs. The use of low cost mobile clinical and surgical services may also be an additional approach to improve access to cataract surgical services. That being said, further investigation is needed to clarify if free transportation improves the uptake.
